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Afmstrong’s
Radio Flivver
Is Described

Value of Parts Used in His
Remarkable Adaptation of
Epoch-Making Super-Re-

generative InventionGiven

Uses Only 1 Vacuum Tube |

Which Acts as Regenerator|
Oscillator, Detector and
Amplifier Simultaneously

Copyright, 1022, New York Tribune Inc. |
When E. H. Armstrong, the young|
wizard of radio, demonstrated his lat-|
est invention before the Radio C.Euhi
of America he astonished his audience |
by producing the super-regenerative
tate with a single vacuum tube. In|
this demonstration he filled the large
lecture room with music from the W.
Jd. Z. station at Newark with a loop
serial in a building of steel construc- |
tion roofed with copper. |
So completely surprised were those|
rresent in the audience that they im-|
tediktely gave vent to their feelings
i a burst of applause. As soon as this |
« ‘ed down Major Armstrong said:
“The super-heterodyne system using |
~ven tubeg is the Rolls-Royce of radio, |
There are people who can ride in Rolls-
uyee cars, but the majority have to
de in Fords. It is just the same in
r=ilio; there are some who can install
~» super-heterodyne, but this is the
iord of radie.”
Details Given for First Time
Sinee then radio fans throughout
‘Yo country have been anxious to get
{0 eireuit and econstants of this re-
markable system, and they are repro-
¢uced herewith for the first time, The
¢‘agram which appears this week
«liows every part needed in this set,
t gether with the values, .
The wonderful thing about this cir-
riit is that under the arrangement a
:ingle vacuum tube performs simul-
tzneously the functions of regenerator,
c-cillator, detector and amplifier, The
sults obtained from it using a loop
crial are equivalent to the regulation
regenerative receiver w:l‘}: two stages
¢! audio frequency amplifieation, used
| eonjunction with the best prlmmh‘.c
sorial under the most ideal circum-
rtances,
Although these results ave truly
s stounding, the circuit requires very
careful handling by the experimenter,
who will have to learn the delicate
djustments by experience, and the
rrobability is that the proper results
will not be obtained for guite a little
while.
Four Methods in System
There are four methods by which
"lajor Armstrong succeeded in obtain-
ing super-regeneration. In .Lh‘*‘ one
it is accomplished by the simultane-|
rus variation of the positive and nega-
tive resistances of the cireunit. This
; achieved by means of the second
leed-back eircuit (ghown in the dia-
~ram under the numbers 13, 14, 15 and
1), which is agjusted to nsc_iilnte._at|
lower frequency than the incoming
signal. The proper phase relations be-
ween the negative and positive re-
istances are obtained by adjustment
of the condensers 13 and 16 and the
oupling between the coils 14 and 15. |
It will thus be seen that the two
‘arge duoc-lateral coils 14 and 156 must
Le in an inductive relationship to each
ther. It will be found that this re-
atienship is very critical, and the
ireatest possible eare must be exer-
ised in adjusting this velationship, as
well af obtaining the correet amount
[ capacity in the two condensers 13
and 18,
Although these two condensers are
hown as variable in the diagram, they
ilo not necessarily have to be of the

| strong  would
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The above diagram shows the Armstrong super-regenerative system em-

ploying one vacuum tube only,

generator, escillater, detector and, amplifier simultancously.

¢f the circuit are as follows:
2

mary of vario-coupler.
battery, 4 volts maximum,
8. Variable condenser, .001 mfd,
10, Telephones,
volts.

15. Duo-lateral coil, 1,260 turns.

condensers, They ean consist ol

In this circuit the single tube acts as a re-

The constants

Loop aerial, twelve turns on a 3-foot frame, wired spirally, 2. Secondary
of the regulation vario-coupler with twice the usual amount of turns,
4. Variable condenser, .001 mfd. eapacity,
6. Vacuum tube,

3. Pri-
5. The “C"
7. Resistances, 12,000 ohms each.

9. Iron core choke, 100 milhenries inductance.
11. Fixed condenser, .006 mfd, eapacity,
13, Variable condenser, .0005 mfd,

12. "B bhattery, B0
14, Duo-lateral coil, 156,000 turns.

16, Variable condenser, 005 mfd. capacity.
17. Storage battery: 6 volts for UV 201, or 8 volts for UV 202,

Condensers 18 and 16 do not necessarily have to he the ordinary wvariable |
ordinary fixed condensers, urranged to

18. Rheostat.

A

multiple switch, g0 that the total maximum values given can be built up by

means of the switch.

Armstrong Was First to Clearly
Understand Vacuum Tube Action

Declares That De
Three-Element Tube,

In a Brief History of Radio, Professor Morecroft
Forest,

Inventor of the

Didn’t Know Its Function

In a brief history of radio develop-
ment in “Radio Broadcast” Profesaor

to Dr. Lee De Forest for the invention
of the three-element wacuum tube,
states that the inventor did not under-
stand the functioning of his invention.

the
University, was the first man fully to
understand the action of the tube, In
reviewing Armstrong’s work the pro-
fessor says:

“During 1911 and 1912 E. H., Arm-
strong was studying for the degrees of
electrical
versity. He was not an especially bril-
courses he did rather poorly, The
writer knows because Armstrong was
one of hiz students,
istics of alternating current macuinery
in general did not prove very enticing
to the young student, not beecauze he
was laz
had a ﬂobby—and a vision. He was
experimenting ot his home with wire-

Farest worked, If De Forest confessed
in public that the action was too mys-
terious for him to explain, then Arm-
explain it for him!
Which he promised to do, and did very

shortly.
Talked of Nothing Else

“After gradusting, Armstrong con-
tinued -at Columbia as assistant to the
writer in the radio laboratory. Later
he worked with Professor M. I. Pupin,
continuing his study of the three-elee-
trode tube. As the writer looks back
to those days it seems undoubtedly
true that Armstrong understood the

one else in the world,

egulation variable air condenser type.
They ean be made up of a number
of fixed condensers connect®d in paral-
el with each other and so arranged
to multi-point switehes that any one
uf them ean be brought into or taken
out of the ecireuit. In other words,
they ean be made variable in stepa.

How Loop Aerial 1s Made

The loop aerial ean be constructed
on a square frame three feet long on
‘ach of the four sides. The wire can
be wound around this frame either In
solenoid or spiral fashion. If
former there should be ten turns, each

spaced a quarter of an inch apart, and |

if in the latter form there should he
twelve turns, each spaced a quarter of
an inch apart. Number 18 cotton-cov-
ered bell wire ean be used.

The loop i3 connected across the
nrimary of the vario-coupler—which is
shown in the diagram as coils 3 and 2,
vespectively. The taning to the wave-
Tength of the incoming signal iz done
hy means of the c¢ondenser number 4.
The sccondary of the waric-coupler
vhould have about twice the number
of turns it normally has when used
for ordinary vurposes.

The grid battery shown in the dia-
rram as No. b consists of two pocket
fashlight cellg joined in series, giving
n total of approximately four volts.
The negative terminal of this small
battery must be joined to the grid,
The filter sgstem is the same as that

recently shown in these columns with |

the three-tube
eircuit,

Resistance and Choke Standard

The 12,000 ohm resistaneces and the
100 milli-henry iron ecore choke coil
are standard instruments used for
filter purposes
cireuits, and they can be obtained from
stores handling telephone
They will undoubtedly be on the mar-
ket in quantities in the near future.
Condenser No. 8 can be built up of
fixed units in the manner deseribed
for condensers 13 and 16,

In this particular eircuit it must be
remembered that there are seven eriti-
«cal adjustments to be made. This is
the price that has to be paid in getting
one vacuum tube to perform four sep-
erante and distinet functions sucpess-
fully. This faect is not stated to dis-
courage the experimenter, but to im-
press upon him the importance of very
delicate and careful adjustment. I}
will also serve to remind him that in
the event of failure st the first time
success can be obtained only from
complete mastery of the adjustable
parts of the c¢ireuit. The suhsequent
results will amply repay the {rouble,

For experimenters who are some dis-
tance from the broadeasting station a
single stage of audio frequency ampli-
fication can be added to this eircuit in
the manner shown in the diagram
vrinted in this paper on July 2, when
the three’tube super-regenerative ecir-
cult was given. The leads to the am-
plifying transformer primary will be
placed where the telephones are shown
in the present diagram.

super-regenerative

New Towers at Radio Central

the |

in telephone repeater |

supplies, |

hut the audion; his devotion to this
study and perserverance therein final-

liant student; in fact, in many of his |

less apparatus and teying to find ount |

how the three-electrode audien of Dj|lben

action of the audion better than any |
Day and night |
he thought and talked of nothing eise |

J. H. Morecroft, after giving full eredit |

He then declares that E. H. Armstrong, |
voung radio wizard of Columbia |

' the

1y brought rich reward—he was
granted a patent, the validity of which
was recently confirmed, which gives to
him credit for Leing the first really to
understand the action of the thres-
electrode tube.”

After detailing the work that led up
to the discovery of regeneration Pro-
fessor Morecroft continues:

“Amstrong's idea evidently enables
the vacuum tube which is being used
as detector to act also as penerator of
high-frequeney currents which

| serve to produce the beats when the

engineer at Eolumbia Uni- |

The character- |

or indifferent but beecause he |

continuous wave signals arrive. Not
enly does the simple coupling idea of
Armstrong thus permit the audion to
act as a receiver of continuous wave
signals, but it also makes it an ex-
remely sensitive receiver at the same
time if the adjustments are carefully
carried out.
Fooled the Engineers

“The writer well remembers one
night, before Armstrong had published
his explanation of the action of the
oscillating tube, spent at Marconi's
new station at Belmar, N. J.

| Mr. Weagant, the chief engincer of

the American Marconi Company, and
Mr. Sarnoff, at present manacer of the
Radio Corporation, also were witneases
of these early tests when Armstrong
showed us how his circuits could ‘pick
up' the eontinuous
the Pacific Const—stations with only a
few kilowatts of power.
“To hear the note
changed at will by the turn of a handle

on one of the hoxes was a severe puz- |

zle for the Marconi engineer, especial-
ly as Armstrong, like a proper in-

ventoy, had everything completely hid-|

den in boxes, with the lids securely
serewed down. And nary a ehanee did
the chief engineer have to peep inside!
He would surely have been surprised
had he seen how simple the whole
thing waas."

On Aircraft in Editorial

Shocked to Hear Navy Flying
Boats Still Rely on Pigeon
Meszages
To the average person perhaps the
| most striking thing about radio is its
simplicity. In the recent balloon race
| one of thlc vontestants, who had never
hid previous radio experience, took up
a sel which had been hurriedly mount-

ed but a few minutes bhefore the start, |
weight less than |

'with an instrument
fifteen pounds, and received clear re-
ports and music at all stages of the
flight.

It comes therefore as somewhat of a
shock to learn that on its seaplanes
the navy still prefers to use Digeons
for their greater reliability in an
emergency. Hvdently airplane radio
has not yet reached a point of “selling
itself” completely.

To do this evident]

" ] : ¥ requires several
things, ineluding:

|
|

: |
“Aviation” Urges Radio |Navy Opens New Compass

Stations on the Lakes

New Stations Are Expected to
Eliminate Dangers at Lakes
Graveyard
Three new radio compass stations

have just been comnpleted by the Navy |

Depurtment at Grand Marais, White-
fish Point and Point Detour, Mich.,
where they .will serve the ships that
pitss back and forth through Sauli Sto.
Marie frofi Lake Superior to Lake
Huron, a dangerous pussage and one
marked by the remains of many wrecks,
caused chicfly by fog,

With the three compass stations in
operation it should now be a simple

matter for all muariners to secure fro- |

quent and exact compass bearings and
avoid adding to the “graveyard” of
the lakes. i

A navy subchaser on a recent cruise
into Lake Superior made a test run
for the calibration of the stations at
Grand Marais and Whitefish

The better protection of the ap-|Which work together off the north-
paratus, and provision for using it on | Western entrance of the strait, and has
| reported the job completed and the

the tvater.
2. The elimination of the telegraph
code in favor of direci voeal messages,
3. Improvement in means of directing
8 beam of radio waves.

of which will be the facility with which
aiveraft direction and position finders
|can be operated. Given this, it is but
a small mo;}: to the time when every
pilot shall have bhefore him an exact
plot of the position of his eraft without

‘A good landing can then be made on
{any prepared field without the slight-
| est necessity for sceing il.—Aviation,

| it i L

How Capacity Can Be Changed
One method of changing capaeity in
eirenit is to change the number of
1r,0r:ti('r!scrn' in a eirenit., A
| method is {o change the capacity of a
single condenser. Thiz is done by hay
| ing two sets of plates that make a
| condenser movable in connection to
{each other. When every part of the
| plates in one set is opposite plates in
other, capacily is greatest,

Believes Radio Will Give Rain

Sir Oliver Lodge,
veteran scientist, is devoting consid-
ernble time to radio research work.

| &

will beeome one of the most important
{ elements in human life. One of his
dreams is that the atmozphere may be

| duced at will,

A request for a radio fog-signal sta-
tion on the Nantucket lightship, similar
to the stations already established on
the Fire Island and Ambrose Channel

Sixty additional 410-foot towers are
to be erected at Rocky Point. The plan |
calling for tweive six<tower antennae
will give it the prestige of the largest
station in the world.

i

lightehips, has been made by H, H.
Raymond, president-of the American
Stenmship Owners' Associstion, to the
Hureau of Lighthouses, Washington,

c | furnishes a chain of
. The latter will be of immense help | st
in many different ways, not the least |

| operators, it is said, are rapidly com-
| in '

stations ready for work as
the personnel is arsembled,
The completion of the three stations
! fifteen naval share
ations from Duluth to Buffalo. A
ship can now keep in constant touch
with its home port. Both owners and

2001 As

g to install radio on their ships,

| several eompanies having their entire

| land, Detroit, Duluth,

second |

Great Britain's |

He belieges, he says, that broadeasting |

so electrified that rain may be pro-|

Nantucket Wants Radio Beacon |

| feets and home stations so equipped,
|

any elaborate tuning and adjustment. |at

The use of the naval radio stations

Alpena, Buffalo, Chicago, Cleve-
+ Eagle Harbor,
Great Lakes, Mackinge feland, Manis-
tigue, Milwaukee and Whitefish Psint
for relay purposes saves delaye and

with the owner or operating office is
necessary.

wave stations on |

of the station |

Point,

expensive communieation when contact |

|Cross-Country
. Amateur Test

~ Successful

|

' American Relay League Puts
Special Messages Across
Thirty States for Police

|
f Convention With Success
[ ——

'Third Test This Year

Others Were Trans-Atlantic
Telegraph With Low Pow-
er and Cross-Country Test

!

! The seeond great transcontinental
| radio telegraph test eonducted by the
American Radio Relay League was
completely succesaful, and again de-
moenstrated the importance of the
magnificent organization built up by
the amateurs of this country in cases
of natinnal emergency, The test was
conducted on June 3, 4 and 6 without
any pre-arranged details.

During the three days no fewer than
134 messages wera dispatched across
the eountry, despite the very bad at-
mosphereic conditions which prevailed
during the period. These messages
|were delivered in thirty states and
two provinces of Canada, according to

[ latest detailed reports.
| Within the last six months the
[mnnte‘.ur's have succeeded in three

major undertakings of this kind, and

have not failed once, All were carried

out under the auspices of the league.
Three Successful Tests

The first was the famous trans-At-
lantic test during which Paul Godley
succeeded in receiving messages from
27 amateurs in thig country at the
temporary station which he had erect-
ed in Scotland. None of the 27 sta-
tions wasz using more than one kilowatt
of power in the transmitting appara-
tus. This test alone has glven rise
to a new speculation on the part of
scientists regarding the manner in
which radio communication is main-
teined.

The second successful test oceurred
|when congratulatory messages were
transmitted to President Harding from
the Governor of every state in the
union on the occasion of the first an-
| niversary on his administration. In
| this test each of the messages was
rpccived_:'n Washington within the
time limit set by the officials of the
| league,

The third test, which was held in
June, was undertaken in econjunction
with the annual convention of the In-
| ternational Chiefs of Police organiza-
(tion. The results have just been tabu-
lated and show complete success.
this test no details were prepared in
advance, and it was in reality a test
| of the network of communicnt{on built
|!.I|) by the league and gives an idea of
| its value in cases of emergency,

Has Been Used Locally

| The system has already had several
|local emergency tests, particularly in
| distriets that have been flooded and
| where the normal means of communi-
{eation has been destroyed. The system
| consists entirely of amateur radio op-
it‘mtors, who maintain transmitting
| stations in their homes in wvarious
parls of the country and all of the
| transmission is done on waves of 200
meters and under,

In his summary of this test F. H,
Schnell, trafic manager of the league,
| reporta:
| "On June 3, 4 and b members of the
American Radio Relay Leapue doliv-
ered a message to police chiefs and
| eheriffa in nearly 200 cities and towns
|of the United States and Canada.
“The message was in the form of an
{invitation from August Vollmer, chair-
man of the International Association
of Chiefs of Police, with headquarters
lat Berkeley, Calif. The message read
as follows:

“‘To all police chiefs and sheriffs:
Please attend convention of Interna-
tional Chiefs of Police at San Fran-
cisco, June 19, 1922

National Value Shown

“The idea of the relay was to show
the national value of the telegraphing
amateur in times of emergency, which
is borne out by the fact that no sta-
tion knew exactly at what time this
message was started. It originated at
Zan Irancisco and spread over the en-
| tire United States and Canada like a
| huge cyclone, In some cazes the mes-
| sage was picked up direct at a distance
|0! 1,600 miles. In some parts of the

country lightning storms interfered
|wjbh the reception and transmission,
but the ‘sticktoitiveness’ of the ama-
teur was displayed even under the most
irying circumstances,

“Neil B. Judkins, radio 1PM, of
Warren, Mass., was the ‘radio Paul
Revere.! After receiving the message

| Judkins delivered it by auto to twelve
police chiefs and sheriffs in central
Massachusetts,

“Chief Vollmer has thanked the
‘ members of the American Radio Relay
League for their efficient means of
communication, and on numerous oc-
casions he has called upon amateurs to
sssist in conducting experiments con-
rected with the apprehension of auto
thieves in California.”

|
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We Are Sole Distributors

of the

“AllWave”

Combination Flat and Bank Wound

COUPLER
IN STOCK

Immediate Delivery

The “All Wave" presents the preat-
est economy at $15 (ISl price) be-
causs it ellminates the nepd of all
variometers, vario couplers and loud-
mng colls,

Radio Stores Corporation
Nutionul Distributors and
Manufacturers

222 W. 34th Street, New York

List g
| Price 50
£9.00 F o)

SAME quality as sold every-
where at $12 to §15. Our
own regular price is $9. But
we are making a special in-
troductory price of $6.50 for a
[ limited period.

High grade rubher composition caps,
aluminum backs, black woven band

covering, navy ‘standard adjustment,
g sistance 2200 phmse.  Single phone
|

Inglet on TEEKTOR at yaur dealer's—
or order direct from us, FPay [ost-
man $6.50 on delivery,

TEKTOR CORPORATION
250 W. 57th St., New York
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First Aid for the Radio Fa

|

Using Dry Cells for Tube Filament;
Parts in the New Armstrong Circuit;
Character of Current in Telephone

Using Dry Cell “A” Batteries
Quentlon—1, Could n f-voll dry Lattery
be used am an A" battery? I What kind
of wirs sonould be usged Lo hool up u set?
Q

|=—A

| Answer—1, A six-volt dry battery
Icnnnnr. be used successfully to light the
| vacuum tubes, as the tube requiras far

Ii

give. Under thoe circumstances, there-
fore, a dry ecell battery will he a
greater expense to you in the long run
than will the storage battery. 2. Use
No. 18 copper wire for making the con-
nections to your set,

Other Armstrong Circuits

Question—WIill you be kind enough te
Inform e sabout when you intend to fur-
nish the complate data ol the other two
hool-ups of Armalrong's supsr-regenara-
tive recetver? I should lke to construct a
set, using two tubes and & loop, so that 1
can hear the musle,  Although [ am an
ardent radlo fan, 1 have not yet ocon-
atructed a set, because 1 have felt that
the really practlcal amid jdeal receiver for

broadeasting had not been evolved. How-
ever, I fesl that It has arrived in the
Armstrong clreuit, and 1 should like to

construct m sct a Ittle slmpler than the
one given by you, WIl ¥ou have sorae in-
formution about the other two
which were publishe
weeks ngn?—A. B

Answer—It is: somewhat difficult at
this time to say just cxactly when I
shall be able to print the details of
diagram for the other methods of vsing
the Armstrong super-regenerative re-
ceiver. You may rely upon my prom-
ise, however, that it will be done at
the earliest possible moment,
though you may find some of the nther
circuits simpler than the one printed
Sunday, July 2, the operation will be
much more critical and not as well
sulted to radio-telephone reception.
The diagram printed Sunday looks for-
midable, but, as a matter of fact, it is
really very simple once the get is as-
sembled, because the majority of the
parts are standardized and of fixed
valuea, and do not have to be touched
once ti\ey are in the set,

d about two or thres

Uni-Directional Current!

Question—In reference to diagram in
Radie Corporatlen catalogue of November
1, 1821, page 38, showing standard wiring
diagram for a detector and two atages of
audio-frequency ampiification: This cdla-
gram and others show the “‘telephones’
and "B battery In the plate circult of the
last amplifying tube, and my question ia,
what s the kind of current that goes
through the telephone=s? Ts it direct cur-
rent or Intermittent flow and varying in-
tenalty or potential, or s It an alternating
current of varying potential? Most local
radlo fans of good standing clalm It can
bs no other than direct current. A few
vlalm A, C., and L have bofore me a dia-
gram and explanation by an expert show-
ing small detector wirlng diagram, uveing a
“bridging condanser’” around the *° bat-
tery, explaining that 'a condenasr im such
a position, in the radie circuil, serves as a
prth of low Impedence across the battery
for the high frequency alternations in the
plate clreult,” In the experimental work
| that I hawve done, for’ bullding data on
| loud apeakors, the results all polnt to A, O,
In other words, an experimental design
| theorized on basls of A, . gives resullm
| nnd thoss bullt for D. C, do nol. In the
evant that there ares “hook-upa’ that ere-
Intn a I, C. current
and others they will create A, C,, will you
iubl!g« by menfioning an obtainable circuit
of each?7—W. H.
| Answer—The current which flows
| through a telephone receiver is 2 di-
rect, pulsating current, corresponding
to the group pulsations of audio-fre-
quency. It isn't, in actuality, strictly
direct” current, but a uni- irectional
current of p pulsating character. Of
course, it must be taken into considera-
tion that the vacuum tube, as a recti-
fier, does not rectify nhso]uf.ely_ 100
per cent; and conszequently there is an
elternatin ) | the
circuit back to the grid circuit, and

of this eurrent, which aids in amplify-
(AN, !
| other than the regulation vacuum tube
diagrams.

Notes on Short Wave Set

Questlon—T am located fifty mliles from
New York and Newark and my purposs ls
to receive radio-phone from forty-five to
| fifty-five milea and radio-telegraph signals
from 476 to 500 miles. With the object of
[.rmu' adding a two-gtep amplifier hook-up,;
pleans advise me: 1, Should [ uss a varlom-
| eler or a varloeoupler? 4. If the fixed
| condenser wers cllminated would that add
to ar detract from the efficiency? 1. Please
{1l met exactly what battery voltage and
{ amperage should be umed, 4 In the circuit
of *which baitery ls the rheostat placed?
Would a potentinmaeler materially Improve
the clearness of sigpals? 5, Will the gfore_
mald batieries permit the use of amopll-
fiers without additional batteries? Are
rheostats necessary for the amplifying cir-
cuit T8, O]

Answer—1. Use a varocoupler—wave
length range 150 to 600 meters. 2. You
will need a fixed condenser across the
telephone leads, 3. Using the vacuum
tube, you will need a 6-volt slorage
battery, and if it is your purpose to
add one or more stages of amplifica-
tion 1 would suggest an 80-ampere
hour battery, You will also need a
“B'battery of 2215 volts for the plate
eirenit of the vacuum tube. This is a
dry cell baltery made in standurd form,
and will last approximately 1,000 hours.
4. The rheostat is placed in the storage
battery circuit in series with one of
the filament terminals of the vacuum
tube. A potentiometer placed across
the storage battery will materially aid
in stabilizing the cireuit, giving
clearer signals. 5. Your can use the
above batteries for the additional am-

To capply the dessand
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more current than the dry cell ean,
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Low Tide is past, eliminate inferior

goods,
Sell Lawsam Radio Products

and come in with the tide,
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LIVE WIRE RADIO (0.
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Rocky Mountain Crystals

Marvelous sensilivity.
Improve your redio reception by Lthe use
of this crystal, which is more sensitlve
than Galena.
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Hear Our Demonstrations

This Ofcr expires July 31st, 1937, mmm

Open Dally 10 A, M, to 11:30 P, M,

plifying stages, but it will be neces-
sary (o add separate rheostats for the
amplifying tubes, |

Queastlon—1 dealre to hulld up a receiv- |

Ing sel for reception of long waveirngth,
an oup to 2800 meters, using o atondard
varinmeter, varinble condensger of 0017 |
M, W capacity, nnd a hank wound eall
which [ nim muking, In rogard to the
call deseribod by you on June 26, when in
the tapping polnt rogebied? I wigh b
have ten tapd on the aoll Hhould the
tups by talken off wt the top wire of the |
lintilt G ekt ta the talye Thin [nforma- |
tlon would help me much in ragird to the
| tnpplng it —1, L. T,

Answer —The tans should be taken

off whenever they happen to come to
the completed winding, whether it is|

| nt the top or next to the tube, Be sure

| that the turn from which you take the

current flow in the plate

the bridging condenser assists the flow |

tap is wired on to the tube tightly.
The taps should be taken off at the
a0th, 28th, 40th, 60th, B0th, 1568th, 250th
and 404th turn, If you use a 0011
mfd, condenser the approximate wave-
length of these tappings will then be
as follows: No, 1, 160 to 250; No, 2,
200 to 330; No. 3, 370 to 460; No. 4, |
A80 to 650: No. b, hd0 to 920; No. 8, |
730 to 1,300; No. 7, 1,000 to 1,800; No.|
8, 1,600 to 2,700 meters, |

Tuhes in Super-Regenerator

Queation—1. Can the 4-volt Mayver's tubn
be muccessfully uscd in the Armstrong au-
per-regeneratlve olreult? 20 If the above
tube can be used, what changes would
have tn be mnade in the varlous values of
the ciréult to compensate for the Aiffers
ence of characteristivs between the Meyver's
tube and thoses dsed by Armstrong? 3
One of my wvariable condensers s an 11
plate ATRC, I am HAguring on shunting
fixed condenser around it to bring the
total capacity up to the necessary 001,
This wlil, of course, produge a variable
conden#sr whose range ofs variation is
amall, In which part of the clrcuit would
thia condenser be most serviceabla? 4.
What slze wira and how much of It are
required to make an open cors 10 M,

choke? &. What are'the apeclficatliona for
making a 100=3M.F. fron cors choks? 6,
Would you advise provlding ths panel

the Individual "C»
e applles to the

with awitches to vary
battery voltages? San
“B'" batterivs.—C. G, K

Answer—I1. 1 cannot state specifical-
ly whether this particular tube can be
unsed successfully or not, but, as I un-
derstand that it is not eritieal in re-
gard to voltage, I should say that the
probaebility is that it Is all right. 2, If |
the tube will work on this cireuit there
will be no necessity to make changes
in any of the values. 8, You can use|

the condenser that you have men-|
tioned, provided that you place the
fixed condenser parallel with it 1I]

would suggest that you use it in the|
point marked Cb in the diagram. Any
induetance eoil with an open core that
has a total value of 10 milli-henries
will do for L4. The duo-lateral 400

coil, for instance, will answer the|
purpose. 4, Usk a 400-turn duc-lateral |
coil, 5. I would suggest that you pur-

chase an iron-core choke coil of 100
millishenries inductance. These coils |
are used in telephone work for filter|
purposes, and ean be obtained from |
any store dealing in telephone sup-
plies. 8. Neither the “C" nor “B" bat-
teries need any variation in %his cir-
cuit. They are of fixe alue, which
was given in the detailed story printed |
in this paper, |

More on Super-Regenerator

Questlon—WI1IlI vou please advisa gne |
how ta make a suitable iron core choke
eall for Armstrong circuit 7. I have six
21 plate wvarlable condensers, Is there
any way of uysing them? Concerning the
vario-coupler that rotor of same must have |
twice as much wire as primary, Primary |
fa 41 ipch tubes wound with 23 D €., |
80 tupna tapped every eight turns for ad- |
ustments, The rotor or feedback T in-
Lend 1o wind with No. 24 B, & Bl D, 8. C.
wire, 160 turns flat It possible, or In bank
form, Please glve me your opinlon of
samu.  The dingram shows two wires from
luop to sat, ‘o both connect to induct-
ance coil or does one act as A pround
wire? 1 am not very famillar with [oops
In fact, thig will be the first T have ever |
nsedd. Itues posgitive of last A" battery
In diggram connedt right? It appears to
me to jead into negative of first two tubes.
Can T buy choke and filter colls complete
of right capacities?—J, F. P.

Answer—Coil L4 can be the honey-
comb ¢oil of requisite number of turns
to give you a total induetance of ten
milli-henries, Coil L6 iz the regula-
tion iron core choke coil used in tele-
phone work for the purpose of a filter
in regular repeater circuits, I think
that you will be able to get one from
any house dealing in regular telgphone
supplies, but be sure that it has the
correct amount of inductardce. You
edn try three of the 23-plate condens-
ers in the places where the variable
condensers are shown. but I do not
think that they will have sufficient ca-

lwith the

pacity, and you may have to shunt
fixed condensers around them, How-
ever, you ecan try them out fitst in con-
nection with the varlo-coupler. What
wis meant by the story was that the
rotor should have approximately twice |
a8 many turns ag it now has. [ imag-
ine that your rotor has about fifty
turng, In that case I would saggest |

that you make it one hundred, B:‘mh:
winding will do. There is only one A
battery shown in the diagram. What

you probably have mistaken for an “A"
hattery on the last tube ig the “C" bat-
tory. This is a 22%-volt battery, the
negative of which is connected to the
grid of the third tube, With regard to |
the loop: The two wires from the loop

nerial are joined to the ends of the | °

primary winding of your vario-coupler. |
The varisble condenser, which is joined

acrosa the primary of the vario-coup-

ler, acts fs a tuning element for the

loop aerinl,

Making Choke Coila

Crueat forn am ahout to constroct 1.
W mig regennrative pot 1 -
ferting for wmome
roulil a to know how
follnvin rogigtances: Open ©
andl, 10 Ill=henrles non-indact
ance’ with iron G 2000 t
core choke coll of 100 milli-hen I. |

Answer—Coil L4 can be a honey-

comb of the requisite number of turns
to give a total inductance of 10 milli- |
henries, and coil L6 is the yegulation |
iron core choke coil used in telaphone
work for the purposes of a filter in
regulnr repeater circuits.

Distance With the Armstrong Circunit

uention—1. I am loecated about =eventy
fve milea distant from New ¥ fHty
Will ¥ou pleass tell me b
abla Lo roqan well =
alrong ake-ugp

g h
th thae

§ single
I now? T h
and  num

+ othar of
make ‘an

I

1,500
open chole coil with & total fgductancs of |

turns ?

10 milli-henries? b6. How shall T make

fron choke coll af 100 milli-henries in

tance? 6. How shall 1 make two nof-

inductiva repistances of 12,000 ohms each?

7, 1f any of these things have to be pur-

chaged please tell me the purchase price.
G

n

Answer—1. Of course, I eannnt tell
you just exactly what results you will
be able to get with the super-regenera-
tive receiver, but I can say positively |
that it will give you greater volume
from the nearby stations than you ever |
experienced before. It must be under- |
stood, of course, that this set is oper-
ated on a loop aerial, and your previ-
ous good results were obtalned from |
the aerial that you were using. 2
Five-watt tubei give the best results|

|
|

These are power tubes, requiring 7% |
volts in the filament. 3. You cannot |
make duo-lateral coils except with spe- |
cial winding arrangements, and it will
be far cheaper for you to purchase the
coils than to make them. You ecan
obtain 8 1,250-turn coil for $3.30 and
the 1,600-turn coil for 33.70. 4. Any
coil wound on an insulating tube that
has a total inductance value of ten
milli-henries will answer the purpose.
5. This tyvpe of choke coil is used in
regular telephone installations in re-
peater circuits and can be obtained
from houses dealing with such supplies
much easier than it can be constructed,
6. The same is true with these resist-
ances I would suggest Lavite as the
resisting material. 7. I cannot tell you
just exactly what the cost of thesze
various parts will be, other than those
I have enumerated, but I would suggest
that you get in touch with reputable |
stores in your city. |

1
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FEDERAL JUNIOR
RADIO RECEIVING SET

$25.00.

complete,

Price,

FEDERAL TELEPHONE

& TELEGRAPH CO.
BUFFALO, N. Y.

e ——

The €6
New

COMBINATION FLAT
AND BANK - WOUND

SRS

Six efficient Hook-ups sent
upon receipt of 10¢ stamps or
F%EE with each *“ ALL.
WAVE” Coupler.

your arder; we uw

|

‘ 54-60 Lafayette St.

ALL WAVE”
Coupler

We guarantee the “ALL WAVE”
guarantee) to give maximum res
long-distance selective receptio

If your dealer cannot suoply you.
i supply you direct or through him,

Capitol Phonolier Corporation

( Phone
Franklin 3105 )

|

entirely eliminates

the use of
Variometers
Variocouplers
& Loading Coils

Permita the building of the most
compact and efficient Receiver at
2 considerably lower cost.

rricE $15.00 1751

Guaranteed Wave Length
150 to 3000 Meters

Coupler (with money-back

ults for long or short wave
n.

send us his name and

New York

By Jack Binns

super-regenerative receiver.  °
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SLEEPER
CONSTRUCTION SETS
A Radio Exposition il
et erimeniars, ol

Br merchundising of Radio equs-
ment  are invited to vidt fhe

Skow Roomis and
Service Station

of the

Sleeper Radio Corporation

Whicli will be opened the tast of

this week nt
86 PARK PLACE
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~ DE FOREST |
' RADIO SETS.

Complete Line of Parts .lﬂ >
Accessories at Wholesale M
Cash Only :

0. FOX, 405 BROADWAY

(Top Floor) =

Is your Home Properly
Protected ?

Is your Insurance Valid
if Lightning Siriles?
HORNE Lightning Arresters
are approyved by firs
underwriters
Indoor Lightning Arrester. . .$1.00
Outdoor Lightning, Arrester, ... 150
Combined Switch and Arrester. . 2.50

At your dester or direct by FPur
Post Prepoid 1'l-cm-|}r opl

s Phouo Bryant 1407 oo

|j|  HordeManufacturing Co.

Radio Books

ALL UP TO DATE |
FREE! Catalogue of Radio
Books Sent Frec on Request
Norman W. Henley

Pub. Co.

20 Chureh 5t f_ﬂin\v York Cily

Dept. ©

{

2 West 45th St., New York

BEACON RADIO

& ELECTRICAL CO. |
246.48 Greenwich Sty
N: Y C.UP ' T

HAS RADIO SUPPLIES
._FOR EVERYBODY

-

12000 OHM

Non-inductive

RESISTANCE

For use in the new

'ARMSTRONG SUPER ENER
CIRCUI

The Prometheus

e S S ——

Est. 1901. 511 West 42nd




